1. Introduction. -Radio-frequency ion sources are widely used in direct voltage accelerators owing to their long life and good beam characteristics. Satisfactory working conditions however can only be obtained by solving a number of physical and technological problems. According to the different realization of beam extraction existing radio-frequency ion sources can be devided into two groups.
In the most often used version developed by Thonemann the extraction potential is given between the extraction probe at the top of the discharge bottle and the tip with a narrow extraction canal. An appropriately shaped insulator made of quartz plays an important role in determining the extraction condition of the source. In this paper the commercial ion sources HVEC-C-SO-173 [1] and IONEX-320 [2] will be considered as outstanding representatives of this group.
A probeless bottle is used in the case of the second version by Bayly and Ward [3] . Here the extraction voltage is put on a pair of extraction electrodes situated at the exit opening of the bottle. This idea was followed in a number of investigations (Harrison [4] , Thonemann and Harrison [5] , Schmidt and Eyrich [6] , NIIEFA [7] , Nagy [8] Pàsztor [9] Version (a) [8] which follows the construction of Thonemann and Harrison [6] [6] seemed to solve the above problem by the aid of its extraction geometry fully defined in the paraxial region by extraction electrodes only. The intense extraction effect can be visualized by running the source at low gas pressure. Under such conditions a cornet-shaped deformation of the discharge pointing at the extraction canal appears. The data contained by table 1 and figure 3 exhibit a considerable improvement of the characteristics.
In the case of the new configuration the area of metal surface exposed to the discharge increased a lot because of the unscreened cathode tip entering the gas space. Consequently, an increased effect of recombination partly resulting in the increase of the molecular beam component could be expected. In order to get a guess on the magnitude of .this effect mass analyses have been performed on the direct hydrogen beam of the 1 MV electrostatic accelerator [11] The energy spectra of the scattered particles can be transformé,d in mass spectra using the energy dependence of the scattering cross section. The results presented in figure 4 indicate that the atomic component of the beam remains at the high value of 81 % in the case of version (b).
In an earlier article of the authors [ 12] 
